Cardiac function in rats with acute renal failure.
Inotropic responses of isolated cardiac preparations from rats with glycerol-induced acute renal failure (ARF) were recorded, following a range of cardiac stimulants. Left atria of rats with ARF showed diminished inotropic responses only to the calcium agonist Bay K 8644 (methyl 1,4-dihydro-2,6-dimethyl-3-nitro-4-(2-trifluoromethyl-phenyl)-pyridine-5 -carboxylate) whilst right ventricular strips exhibited reduced responses to isoprenaline, 3-isobutyl-1-methylxanthine, Ca2+ and Bay K 8644. Investigations of cardiac mitochondrial respiration indicated that there is a site-unspecific 'pseudo' uncoupling of oxidative phosphorylation in ARF but that electron transport is unaffected. This uncoupling of oxidative phosphorylation did not have any detectable effect on either levels of total adenine nucleotides and creatine phosphate or cellular energy charge. Measurements were also made of the activity of pyruvate dehydrogenase which provides an index of mitochondrial Ca2+ levels. The proportion of pyruvate dehydrogenase in its active form was threefold higher following isoprenaline injection in hearts of rats with ARF compared with controls. The results suggest that in hearts of rats with ARF there is a change in the number, affinity, efficacy or coupling of the dihydropyridine receptor on the L-type calcium channel. Moreover, in the ventricle, a defect in cellular Ca2+ control, resulting in an increase in mitochondrial Ca2+ uptake, may contribute to the depression of inotropic response to the range of cardiac stimulants tested.